The GPM Microwave Imager &
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The GPM radiometer algorithm

Step 1: Use GPM Satellite to derive set of
“Observed” profiles that define an a-priori
database of possible rain structures.

Step2: Compare observed Tb to
Database Tb. Select and averag
matching pairs
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GPROF 2014 Database Divisions

For Operational Algorithm:
Do not to mix different surface types
Do not to mix different T,,, or TPW

GPM Surface Codes
Reynolds + Emissivity Class + Sensor Land Mask 2/20/2009

90N
lce/Land
7N Water/Ice
SON Water/Land
45N —K & Standing Water
I Maxirmum Snow
30N
Moderate Snow
15N Low Snow
EQ Minimum Snow
155 Max Vegetation
High Vegetation
305 9 E
Mod Wegetation
458 Low Vegetation
605 Min Vegstation
755 Sea—lce
90s Ocean




GPROF 2014 Unified Algorithm Structure

Model Preparation

JMA forecast - NRT
GANAL - Standard
ECMWEF - Climatology

L1C Sensor Data Ancillary Info / Datasets
Spacecraft position Surface & Emissivity Classes
Pixel Location, Tbs | PreProcessor | Autosnow Snow Cover
Pixel Time, EIA "] (sensor specific) [ Reynolds Sea-Ice <
Chan Freqgs & Errors ECMWF / GANAL T2m, TPW

A\ 4
Standard input file
Sensor Profile Database J
y
A-Priori Matched Profiles
- GMI/ CMB alg. product | GPROF Precipitation
Algorithm
Denotes Processes Post-processor > Complete HDF5

running at the SIPS (Binary to HDF5) Output file




Precipitation, mm/day
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Early Implementation
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g Assessment of potential databases
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Preciptation, mm/day

GPROF V4 as delivered

CMB over ocean; DPR Ku over land
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GPROF V3 and V4 as delivered

GMI GPROF V3 over land GMI GPROF V4 (ITE063) over land
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GPROF V3 and V4 as delivered
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MRMS vs GPROF V4 (T, < 270K)

MRMS annual precip accumulation V3B - GV; Land+Snow sfc
time: 1409-1508; pops=0; >=0.0001; t2m<270
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Too little precipitation at high latitude?

Surface Average Precipitation - All Surfaces
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g Version 5

» Address odd correlation plot (bird’s nest).
Turned out to be small software error — v/

» Address missing snow over land
Use MRMS over snow to construct database — v/

» Address missing high latitude rain
Use CloudSat/GMI to construct database —

» Add rain/no-rain discrimination. Probability of
precipitation causes a lot of problems for users.
Match precipitation probability to precipitation
occurrence in a-priori for each sfc, Temperature and
TPW bin. — v/



GPROF V5. Feature is no longer there

CONUS; time: 1409-1508; pop>=40; rr>=0.01; £2m<400
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GPROF V5 using MRMS for Sfc = snow

Latitude

MRMS precip rate V3C - CSU; Land+Snow sfc

time: 1409-1508; pop>=0; rr>=0.0; 2m<270
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GPROF V5 w.MRMS dbase over show

GMI GPROF vs. MBRMS ; V3B - CSU; Land+Snow sfc GMI GPROF vs. MBMS ; V3C - CSU; Land+Snow sfc
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GPROF bias : -73 % Correlation: 0.31 GPROF bias : -25 % Correlation: 0.37



CloudSat based LWP Thresholds
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GPROF GMI V4 - No Probabilities Applied

1 January 2015, 16:22/7 Precipitation
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GPROF 2017 V1 - GMI V5 vs. MRMS

1 January 2015, 16:227 Precipitation
(GPM GMI, GPROF 2017_V1_1610, Rev 04792)
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!'- GPROF V5 schedule

Nov. 18 - Finish high latitude precipitation for GMI and
deliver to PPS

Dec. 9 — Finish MHS code and deliver to GSFC for final
channel error assessment/adjustment.

Dec. 23 - Finish ATMS code and deliver to GSFC for final
channel error assessment/adjustment

Jan. 13 — Finish AMSR2 and deliver to PPS
Jan. 27 — Finish SSMIS and deliver to PPS

Feb. 10 — Finish TMI and deliver to PPS



